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DETAILED ACTION 

Response to Arguments 

1 . The allowable of dependent claims 5 and 17 as indicated in the Final Office Action 
mailed on 3/18/2009, which are now canceled and the limitations of claims 5 and 17 are now 
incorporated into independent claims 1 and 16, respectively, are withdrawn due to the newly 
founded reference to Gaebele et al. (US 3,737,571). Therefore, the finality of the Office Action 
mailed on 3/18/2009 is withdrawn. 

The Amendment filed on 4/1 1/2009 has been entered, a new non-final Office Action sets 
forth below. 

Claim Objections 

2. Claims 1-3, 6-16, 18-21 are objected to because of the following informalities: 
Claim 1 (line 14), "said differential amplifier" should be changed to —said difference 

amplifier circuit--. 

Claim 1 (line 16), "said dark color offset voltage" should be changed to -said offset 
voltage--, which refers to the limitation "an offset voltage" recited on lines 10-11 (claim 1) and is 
difference from the limitation "a dark color offset voltage" recited on line 17 (claim 1). 

Claim 1 (line 19), "said color component" should be changed to —said one of Red, Green 
and Blue color component--. 

Claim 1 (line 28), "said positive voltage" should be changed to -said positive input--. 
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Claim 1 (line 19), claim 6 (lines 1-2), claim 7 (lines 1-2), claim 8 (lines 1-2), claim 9 (line 
22), claim 13 (lines 1-2), claim 14 (lines 1-2), claim 15 (lines 1-2), "said color component" 
should be changed to -said one of Red, Green and Blue color component-. 

Claim 9 (line 1), "sensing circuit_configured" should be changed to -sensing circuit 
configured—. 

Claim 9 (line 12), "a second voltage" should be changed to -a second output voltage-. 
Noted that the limitation "said second output voltage" is recited on lines 30-31 (claim 9). 

Claim 9 (line 20), "said color components" should be changed to -color components-. 

Claim 9 (line 22), "said differential amplifier circuit" should be changed to —said at least 
one differential amplifier circuit-. 

Claim 9 (lines 24, 26-27), "said differential output" should be changed to -said at least 
one differential output-. 

Since all the limitations of claim 10 have been recited in claim 9 as newly added 
limitations, claim 10 should be canceled. 

Claim 1 1 (lines 9-10), "said first photocurrent" should be changed to -said first light 
photocurrent--. 

Claim 16 (line 17), "said final output signal" should be changed to -said first final output 
signal—. 

Claim 18 (line 4), "input_incident" should be changed to —input incident—. 
Claims 1-3, 6-8 are objected s being dependent from claim 1. 
Claims 10-15 are objected s being dependent from claim 9. 
Claims 18-21 are objected s being dependent from claim 16. 
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Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 2, 3, 11-12 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 2 (lines 6, 8, 12) recites limitation "said negative input", it is not known this 
limitation refers to the limitation "a negative input" as claimed in claim 1 (lines 21-22) or the 
limitation "a negative input" as claimed in claim 2 (line 4). 

Claim 2 (line 7) recites limitation "said feedback resistor", it is not known this limitation 
refers to the limitation "a feedback resistor" as claimed in claim 1 (line 22) or the limitation "a 
feedback resistor" as claimed in claim 2 (line 5). 

Claim 2 (line 1 1) recites limitation "said positive input", it is not known this limitation 
refers to the limitation "a positive input" as claimed in claim 1 (line 21) or the limitation "a 
positive input" as claimed in claim 2 (line 4). 
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Claim 3 (lines 6, 8, 12) recites limitation "said negative input", it is not known this 
limitation refers to the limitation "a negative input" as claimed in claim 1 (lines 21-22) or the 
limitation "a negative input" as claimed in claim 3 (line 4). 

Claim 3 (line 7) recites limitation "said feedback resistor", it is not known this limitation 
refers to the limitation "a feedback resistor" as claimed in claim 1 (line 22) or the limitation "a 
feedback resistor" as claimed in claim 3 (line 5). 

Claim 3 (line 1 1) recites limitation "said positive input", it is not known this limitation 
refers to the limitation "a positive input" as claimed in claim 1 (line 21) or the limitation "a 
positive input" as claimed in claim 3 (line 4). 

Claim 3 (line 10) recites the limitation "said" in "said dark current". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 1 1 (lines 6, 8, 12) recites limitation "said negative input", it is not known this 
limitation refers to the limitation "a negative input" as claimed in claim 9 (line 25) or the 
limitation "a negative input" as claimed in claim 1 1 (line 4). 

Claim 1 1 (line 7) recites limitation "said feedback resistor", it is not known this limitation 
refers to the limitation "a feedback resistor" as claimed in claim 9 (line 25) or the limitation "a 
feedback resistor" as claimed in claim 1 1 (line 5). 
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Claim 1 1 (line 10) recites the limitation "said" in "said color component". There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 1 1 (line 1 1), recites limitation "said positive input", it is not known this limitation 
refers to the limitation "a positive input" as claimed in claim 9 (line 24) or the limitation "a 
positive input" as claimed in claim 1 1 (line 4). 

Claim 12 (lines 5,7, 11) recites limitation "said negative input", it is not known this 
limitation refers to the limitation "a negative input" as claimed in claim 9 (line 25) or the 
limitation "a negative input" as claimed in claim 12 (line 3). 

Claim 12 (line 6) recites limitation "said feedback resistor", it is not known this limitation 
refers to the limitation "a feedback resistor" as claimed in claim 9 (line 25) or the limitation "a 
feedback resistor" as claimed in claim 12 (line 4). 

Claim 12 (line 10) recites limitation "said positive input", it is not known this limitation 
refers to the limitation "a positive input" as claimed in claim 9 (line 24) or the limitation "a 
positive input" as claimed in claim 12 (line 3). 



Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1, 6-10, 13-16, 18-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sonoda et al. (US 5,329,1 1 1) in view of Hosier et al. (US 5,633,679) further in view of 
Gaebele et al. (US 3,737,571). 

Regarding claim 1, Sonoda et al. discloses a color component color sensing circuit, 
comprising: 

a color sensor circuit comprising a first photodctector configured to receive incident light 
falling thereon, and to provide, in response to the incident light falling thereon, a first light 
photocurrent therefrom as a first output voltage, the first output voltage corresponding to an 
intensity of one of a Red Green and Blue component of the incident light as such intensity occurs 
under operating temperatures (Sonoda et al. discloses output voltages corresponding to color 
signals R, G, B are outputted from image sensor 1 via amplifiers 2, 3, 4, and entered differential 
amplification circuits 8, 9,10 via resistors 8d, 9d, lOd; which occurs at a temperature of 
surrounding area or environment such as a room temperature, figure 7, column 1, lines 10-67); 

a differential amplifier circuit (differential amplification circuit 8, figure 7, column 1, 
lines 10-67) operably coupled to said color sensor circuit and to said dark color sensor circuit, 
said differential amplifier circuit being configured to receive said first and second output 
voltages, remove, using said second output voltage, said dark color offset voltage from said first 
output voltage, and thereby provide a dark color offset voltage and current operating temperature 
compensated output signal to a differential output thereof representative of said intensity of said 
color component; 
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a difference amplifier (differential amplifier 8a, figure 7, column 1, lines 10-67) 
configured to provide said compensated output signal to said differential output and further 
comprising a positive input, and a negative input; 

a feedback resistor (resistor 8b, figure 7, column 1, lines 47-67) having a resistor value 
with one end coupled to said negative input and another end coupled to said differential output; 

a first resistor (resistor 8d, figure 7) having said resistor value coupled in series with a 
color sensor output configured to provide said first output voltage and said negative input; 

a second resistor (resistor 8c, figure 7) having said resistor value coupled in series with a 
dark sensor output of said dark sensor circuit configured to provide said second output voltage 
and said positive voltage; 

a third resistor (resistor 8e, figure 7) having said resistor value coupled in series to said 
positive input and to ground. 

Sonoda et al. fails to specifically disclose a dark color sensor circuit comprising a second 
photodetector configured to detect and provide a dark second photocurrent proportional to said 
current operating temperatures and output a second output voltage corresponding to an offset 
voltage generated by said dark second photocurrent under current operating temperatures. 
However, Hosier discloses an image sensor array 10, which comprises dark photosensor 15d 
which establish a reset voltage or offset signal by which all of the active photosensors 15 can be 
calibrated (figures 1, 2, column 3, line 32 - column 4, line 29). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the 
device Sonoda et al. by the teaching of Hosier in order to provide an image sensor array includes 
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dark photosensors, which are used periodically reset the offset voltage for the photosensors 
(column 1, lines 59-65). 

Sonada et al. and Hosier et al. fail to specifically disclose said resistor value 
approximating a resistance of the feedback resistor in said color sensor circuit (i.e., Sonada et al. 
fails to disclose the resistor value of each resistor 8d, 8c, 8e is approximated the resistance of the 
feedback resistor 8b, figure 7). However, Gaebele et al. discloses an automatic dark current 
control, in which the value of resistors 60, 61, 63 and feedback resistor 65 are equal, thereby 
making comparator 40 a unity gain amplifier (figure 3, column 3, lines 50-60). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the device Sonoda et al. and Hosier by the teaching of Gabele in order to provide a unity 
gain different amplifier for a color sensing circuit (column 3, lines 55-60). 

Regarding claims 6, 13, 19, Sonoda et al. discloses wherein said color component 
comprises red (figures 6-7, column 1, lines 10-67). 

Regarding claims 7, 14, 20, Sonoda et al. discloses wherein said color component 
comprises green (figures 6-7, column 1, lines 10-67). 

Regarding claims 8, 15, 21, Sonoda et al. discloses wherein said color component 
comprises blue (figures 6-7, column 1, lines 10-67). 
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Regarding claims 9, 10, Sonoda et al. discloses a color sensing circuit configured to 
senses a plurality components of light incident thereon, comprising: 

a plurality of Red, Green and Blue color sensor circuits, each color sensor circuit 
comprising a first photodetector and being configured to receive incident light falling thereon, 
and to provide, in response to the incident light falling thereon, a first light photocurrent 
therefrom as a first output voltage, the first output voltage corresponding to one of Red, Green 
and Blue color component of the incident light as such intensity occurs under current operating 
temperatures (voltage indicating intensity of R color signal outputted from amplifier 2 and 
entered differential amplification circuit 8; voltage indicating intensity of G color signal 
outputted from amplifier 3 and entered differential amplification circuit 9; voltage indicating 
intensity of B color signal outputted from amplifier 4 and entered differential amplification 
circuit 10; the image sensor 1 output these output voltages at a temperature of surrounding area 
or environment such as a room temperature, figure 7, column 1, lines 10-67); 

at least one differential amplifier circuit (differential amplification circuit 8, figure 7, 
column 1, lines 10-67) operably coupled to said plurality of color sensor circuits and to said dark 
color sensor circuit and being configured to receive said first and second output voltages, 
remove, using said second output voltage, said dark color offset voltage from each of said first 
output voltages, and provide dark color offset voltage and current operating temperature 
compensated output signals corresponding to each of said color components to at least one 
differential output thereof, each of said output signals representing said intensity of said color 
component corresponding thereto; 
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a difference amplifier (differential amplifier 8a, figure 7, column 1, lines 10-67) 
configured to provide said compensated output signal to said differential output and further 
comprising a positive input, and a negative input; 

a feedback resistor (resistor 8b, figure 7, column 1, lines 47-67) having a resistor value 
with one end coupled to said negative input and another end coupled to said differential output; 

a first resistor (resistor 8d, figure 7) having said resistor value coupled in series with a 
color sensor output configured to provide said first output voltage and said negative input; 

a second resistor (resistor 8c, figure 7) having said resistor value coupled in series with a 
dark sensor output of said dark sensor circuit configured to provide said second output voltage 
and said positive voltage; 

a third resistor (resistor 8e, figure 7) having said resistor value coupled in series to said 
positive input and to ground. 

Sonoda et al. fails to specifically disclose a dark color sensor circuit comprising a second 
photodetector configured to provide a dark second photocurrent proportional to said current 
operating temperatures and output a second output voltage corresponding to an offset voltage 
generated by said dark second photocurrent under current operating temperatures. However, 
Hosier discloses an image sensor array 10, which comprises dark photosensor 15d which 
establish a reset voltage or offset signal by which all of the active photosensors 15 can be 
calibrated (figures 1, 2, column 3, line 32 - column 4, line 29). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the 
device Sonoda et al. by the teaching of Hosier in order to provide an image sensor array includes 
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dark photosensors, which are used periodically reset the offset voltage for the photosensors 
(column 1, lines 59-65). 

Sonada et al. and Hosier et al. fail to specifically disclose said resistor value 
approximating a resistance of the feedback resistor in said color sensor circuit (i.e., Sonada et al. 
fails to disclose the resistor value of each resistor 8d, 8c, 8e is approximated the resistance of the 
feedback resistor 8b, figure 7). However, Gaebele et al. discloses an automatic dark current 
control, in which the value of resistors 60, 61, 63 and feedback resistor 65 are equal, thereby 
making comparator 40 a unity gain amplifier (figure 3, column 3, lines 50-60). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the device Sonoda et al. and Hosier by the teaching of Gabele in order to provide a unity 
gain different amplifier for a color sensing circuit (column 3, lines 55-60). 

As for claim 16, claim 16 is a method claim of apparatus claim 1 . Therefore, see 
Examiner's comments regarding claim 1. 

As for claim 18, see Examiner's comments regarding claim 9. 

7. Claims 2-3, 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sonoda 
et al. (US 5,329,1 1 1) and Hosier et al. (US 5,633,679) in view of Gaebele et al. (US 3,737,571) 
further in view of Nagasaki et al. (US 5,502,488) and Nelson et al. (US 5,508,507). 
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Regarding claims 2-3, 11-12, Sonoda et al., Hosier et al. and Gaebele et al. fail to 
specifically disclose a sensor circuit comprises: 

a transimpedance amplifier including an output configured to provide said first output 
voltage, a negative input, and a positive input; 

a feedback resistor with one end coupled to said output and another end coupled to said 
negative input; 

a photodetector configured to detect said photocurrent of said color component and 
comprising a photodetector input coupled to ground and to said positive input, and a 
photodetector output coupled to said negative input. 

However, Nagasaki et al. discloses a circuit of one pixel of a solid-state imaging device 
which comprises photodiode 8, the output of the photodiode 8 coupled to the negative input of 
amplifier 1 1, the input of the photodiode 8 coupled to ground; the positive input of amplifier 1 1 
coupled to ground; the amplifier 1 1 includes a feedback resistor (figure 16, column 6, lines 39- 
45). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the device in Sonoda et al., Hosier et al. and Gaebele et al. by the 
teaching of Nagasaki et al. in order to provide a current-voltage converting circuit, which assures 
sufficient output voltage. 

Sonoda et al, Hosier et al, Gaebele et al. and Nagasaki et al. fail to specifically disclose 
a compensation capacitor coupled in parallel with said feedback resistor to said output and said 
negative input. However, Nelson et al. teaches a combination circuit 5 1 , which includes a 
compensation capacitor 56, a feedback resistor 54 and operational amplifier 52 (figure 3, column 
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1 1 , lines 27-36). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device in Sonoda et al, Hosier et al, Gaeble et al. 
and Nagasaki et al. by the teaching of Nelson et al. in order to provide a transimpedance 
amplifier which results in a conversion of current pulse into a corresponding voltage pulse 
(column 11, lines 27-36). 



Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LUONG T. NGUYEN whose telephone number is (571) 272- 
7315. The examiner can normally be reached on 7:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, DAVID L. OMETZ can be reached on (571) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David L. Ometz/ 

Supervisory Patent Examiner, Art Unit 
2622 



/L. T. N./ 
4/29/09 



